Introduction
There is broad agreement that food security as defined by the World Food Summit exists when Ball people, at all times, have physical and economic access to sufficient, safe and nutritious food to meet their dietary needs and food preferences for a healthy and active life^ (FAO 1996) . From this consensus emerged a complex definition with four dimensions that are understood as necessary conditions for food security namely: 1) availability; 2) accessibility; 3) utilization; and 4) stability (Pinstrup-Andersen 2009). While different conceptual constructs, risk factors, consequences and measures may be relevant to each dimension, the complexity of how they interact, and how their absence gives rise to food insecurity is a recognized Bwicked problem^ (Candel 2014) . In his work looking at the implications for food security governance, Candel (2014 p. 288 ) noted that as a wicked problem, food security is Bill defined, ambiguous, contested and highly resistant to solutions^. In addition to the commonly recognized extreme situation of hunger at its most severe levels, food insecurity may be related to different forms of deprivation including material poverty, malnutrition (presenting as obesity and undernourishment), and socio-cultural losses (Farrell et al. 2017; Hendriks 2015) such as the loss of indigenous crop varieties and traditional ecological knowledge.
Across the world, the consequences of food insecurity present a growing challenge and have been on the increase since 2015 (FAO, IFAD, UNICEF, WFP, WHO 2018) . Global estimates suggest that one in three persons are affected by malnutrition manifested as undernutrition, micronutrient deficiencies, and or overweight and obesity (FAO, IFAD, UNICEF, WFP, WHO 2017). These trends are worrying. International food, nutrition, and agriculture organizations suggest that at current trajectories, all forms of malnutrition will increase globally to one in two persons by 2030 (FAO, IFAD, UNICEF, WFP, and WHO 2017) . This recognition of a global imperative for action has been enshrined in the 2030 Agenda for Sustainable Development, in particular Sustainable Development Goal (SDG) #2, end all hunger and malnutrition by 2030. While not a new global target, there is more at stake to Bbalanc[e] growth and environmental sustainability; [and] reduc [e] vulnerabilities to adverse trends such as climate change^ (Sachs 2012 (Sachs p. 2208 . As flagged by the 2018 State of Food Security and Nutrition in the World report, the intersection of these climate-related impacts with global conflicts contributes to increased food insecurity (FAO, IFAD, UNICEF, WFP, and WHO 2018) , and underscores the importance of data-driven, multi-stakeholder decision making to build the governance capacity of food systems in order to achieve SDGs by 2030 (HLPE 2017 (HLPE , 2018 .
Well-developed food insecurity measures that allow global comparability are a critical component in mobilising existing knowledge and information exchange (Pérez-Escamilla et al. 2017) , which can facilitate initiatives to meet the targets and SDGs across public, private, and civil sectors (Bernstein 2017) . Since a noted feature of a Bwicked problem^is the absence of Bunified problem formulation because of controversy regarding what models to use and what data are important^ (Norton, 2005 p. 369) , meeting the 2030 target has put the spotlight on the need for a global tool based on an integrated theoretical model. In 2013, recognising this global data gap in measuring food insecurity, the Food and Agriculture Organization (FAO) of the United Nations took action to develop a new tool called the Food Insecurity Experience Scale (FIES). This tool has been noted as able to improve food security governance by: facilitating planning, decision making and implementation; overseeing transparency and accountability of institutions; providing benchmarks for equitable resource allocation and; developing coherent and coordinated policies (Pérez-Escamilla 2012; Pérez-Escamilla et al. 2017) . The project to develop and implement the FIES was given the evocative name, BVoices of the Hungry Project^(VOH), as its approach involves directly asking individuals about their experiences, thus empowering the food insecure by giving them a Bvoice^. In 2014, FAO contracted Gallup, Inc. to collect FIES data through the Gallup World Poll, which is an international survey administered annually to individuals in approximately 150 countries.
This introductory paper explains the reasons for this special section and provides a rationale for the theme BFood security and the Food Insecurity Experience Scale (FIES): Ensuring progress by 2030^. In order to show the importance of the FIES in fostering progress in the area of food security, we describe the development of experience-based food security scales (EBFSSs) and trace the rationale, usefulness and limitations of the Food Insecurity Experience Scale (FIES). We then identify what the five papers in this special section contribute to our understanding of food insecurity and together their overall contribution to the food security literature. Finally, we conclude with lessons provided by this special section and highlight the future of the FIES and its potential contribution to the discourse on the global food insecurity.
2 Experience-based food security scales (EBFSSs) and the evolution of Food Insecurity Experience Scale (FIES)
Clearly, consequences of food insecurity are on the increase, both among those who are undernourished and those who are obese and overweight. Unless some of the contestation related to the concept of food insecurity is resolved, solutions will remain constrained by differences in terminology, theoretical constructs, direction of causality and disciplinary boundaries (Hendriks 2015) . In part, this challenge to developing common measures and models is explained by the complexity of the concept of food security, which involves dimensions and their connections to multiple social, biological, nutritional, and economic factors. As a result, it is unlikely that any one measure would capture all dimensions and elements with accuracy (Frongillo 1999) .
Efforts around developing a common measure has put emphasis on the food access dimension. Ongoing research has seen a shift away from defining and measuring food security based on the availability dimension, and towards access, which is related to the distribution of food (Sen 1981; Smith et al. 2017a) . Recognizing that accessibility, availability, and utilization of food are interrelated and hierarchical dimensions of food security, we understand that Bfood availability is necessary but not sufficient for access, and access is necessary but not sufficient for utilization^ (Hendriks 2015 p. 611) . These food security dimensions are dependent on stability of the food system, highlighting the need for sustainability as a critical component of food security (Hendriks 2015) .
The FIES is a part of a series of developments that examines food insecurity as a Blived experience^(see Frongillo 2013) . Early developments on the access dimension of food security provided much of its foundational work, starting with research on experience-based food insecurity scales (EBFSSs) by Radimer and colleagues (Radimer et al. 1990 ). EBFSSs emerged out of ethnographic research on low income women in the United States, looking at the women's perceptions and experiences related to food insecurity caused by resource inadequacies (Radimer et al. 1990 (Radimer et al. , 1992 . Findings revealed a theoretical construct of food insecurity that involved a Bmanaged process^as respondents faced reduced access to food (Ballard et al. 2013; Coates et al. 2006) . Overall, Radimer's research identified four major elements of the lived experiences of the food insecure: reduced food quantities (amount of food); reduced types and diversity of foods (quality of food), anxiety related to decreasing choices and expected lack of food in the future (psychological stresses about food), and how individuals understand and respond to their situation based on cultural practices and group norms (social-normative influences related to food) (Hendriks 2015) .
Researchers found anxiety was the common experience of insufficient food as respondents worried about not having enough food to eat in the future. As food access conditions worsened, respondents compromised on food choices, resulting in reductions in the quality and diversity of their diet. This stage has now been identified as part of the obesogenic pathway in food insecurity (Hendriks 2015; FAO, IFAD, UNICEF, WFP, and WHO 2018) . As food insecurity becomes more severe, food insecure respondents reported that they ate smaller meal portions, skipped meals, and eventually went without food for an entire day or longer. We now understand that this pathway leads to undernourishment (Hendriks 2015; FAO, IFAD, UNICEF, WFP, and WHO 2018) . The order of these experiences (in terms of severity) was found to be consistent across households but with a slight change when children were present. Respondents who were food insecure reported that they would go through these phases first, effectively shielding children in the household, until they were no longer able to do so (Radimer et al. 1990 (Radimer et al. , 1992 . These core experiences were acknowledged as generally common across diverse cultures and contexts when studies using EBFSSs were conducted in other parts of the world .
Considered ground-breaking findings, research on EBFSSs showed that respondents were able to survive short and longterm food insecurity and extreme hunger through this Bmanaged process^ (Ballard et al. 2013; Coates et al. 2006) . Further, these experiences were seen as linked to different severities of food insecurity. Less severe experiences such as uncertainty and anxiety were characterized as mild, reduction in food quality, monotonous diets, reduced portions and skipped meals as moderate, and going without food for an entire day as severe (Radimer et al. 1990 (Radimer et al. , 1992 Smith et al. 2017a, b) . A major contribution of EBFSSs has been linked to their ability to use answers provided by respondents on their food experiences and to classify them along a food insecurity continuum (Jones et al., 2013) .
This recognition of food insecurity as experiences lived by respondents helped researchers understand the changes in these experiences over time because of the lack of money or other resources. Further, ongoing research has revealed an integrated theoretical construct that includes the food security continuum and the Bmanaged process^of food insecurity with key cross-disciplinary concepts such as: Bthe FAO's four dimensions…nutritional inadequacy, the triple burden of hunger, nutrient deficiencies and obesity^(see Fig. 1 ) (Hendriks 2015 p. 617) . More recent work has developed further understandings of several pathways that connect inadequate food access to multiple forms of malnutrition (FAO, IFAD, UNICEF, WFP, and WHO 2018) .
Rather than looking at actual food consumption, EBFSSs provide an accurate assessment that can be used to place individuals or households along the food insecurity continuum that includes hidden hunger, by accounting for individuals or households' expected behaviours in times of limited food access Ballard et al. 2013 ). When complemented with other indicators related to food security such as nutritional status and socio-economic indicators, EBFSSs can improve our understanding of the consequences and determinants of food insecurity in vulnerable populations (Cafiero et al. 2014) . For these reasons EBFSSs are seen as innovative tools. They have the following qualities: specific (and valid), measurable (frequent data collection), achievable (technically possible), and timely (rapid use and sensitive to changes such as seasonality) (Pérez-Escamilla 2012). They are simple to manage, and results are easily translated by non-technical experts, and generated in a timely, costeffective manner for both household and individual levels (Ballard et al. 2013) . Additionally, by measuring psychological effects (anxiety) of the food insecure before any nutritional changes, researchers and policy makers are better able to measure, trace, and respond proactively to instability challenges related to food security (FAO 2014) . See Table 1 for the many benefits of using the FIES to measure food insecurity.
Over time, EBFSSs were developed for different cultural contexts and used at diverse national and regional levels (see Table 2 ). Efforts came together in 2013 to create a globally validated EBFSS to be used for the SDGs and by countries in their national monitoring programs (Cafiero et al. 2014) . At that time, the Food and Agriculture Organization (FAO) created the FIES as an internationally validated global tool for measuring food insecurity (Brunelli and Viviani 2014; Cafiero et al. 2018) . The theoretical construct of FIES is based on forerunner EBFSSs such as the U.S. Household Food Security Survey Module (HFSSM) and Latin American and Caribbean Food Security Scale, which is known by its Spanish acronym as ELCSA (Ballard et al. 2013) .
Careful linguistic adaptation has been an integral part in the application of the FIES tool. The FIES questions are intended to be universally meaningful. They must be linguistically adapted and translated carefully for each new application of the FIES in order for respondents to understand the questions well, and to generate good quality data (Ballard et al. 2013 Fig. 1 Food insecurity severity continuum theoretical conceptual framework that brings together emerging issues. Source: Ballard et al. 2013; Hendriks 2015 the tool is applied. At present, the FIES survey module has been translated into more than 200 languages and dialects (Frongillo et al. 2017) . Data collected through the GWP allowed the FAO to validate the performance of the FIES on nationally representative adult populations. Psychometric assessment was applied using the one-parameter logistic Rasch model to verify the quality of the data and performance of the FIES in each country. Findings revealed that the FIES performed adequately (Brunelli and Viviani 2014) . Further, internal validity of the scale was assessed for each country, and results were adequately consistent (Cafiero et al. 2018) . Application of the FIES worldwide over several years (2014) (2015) (2016) (2017) (2018) showed that the relative position of the questions (see Table 3 for FIES survey questions) in terms of severity was similar in most countries with some variations. More importantly, this widespread application of the FIES allowed FAO to develop a global reference scale against which all measures can be calibrated and made comparable to one another. In 2017, these findings were published in the annual report of State of Food Security and Nutrition in the World (SOFI) that presented comparable national estimates of food insecurity prevalence for the first time (Cafiero et al. 2014 ; FAO, IFAD, UNICEF, WFP, and WHO 2017).
In light of the flexibility of the FIES, developers acknowledged that when using this single tool at the global level for cross-country comparison, it is likely that some food insecurity experiences occur due to variation in cultural contexts and livelihood arrangements (Cafiero et al. 2018 ). However, when Table 1 Benefits of using the FIES to measure food insecurity
Measurement benefit:
It is a direct measure of food insecurity as experienced by individuals and households.
Logistical benefits (field application):
It is easily applied at low cost within already existing individual or household surveys.
It produces timely, reliable and easily applied data on food access at individual or household levels.
Analytical benefits (policy development and evaluation):
When included in large ongoing population surveys, it provides actionable information for identifying vulnerable groups to guide the development and targeting of interventions. It produces comparable estimates of food insecurity prevalence estimates across countries. It enables the analysis of gender differences in food insecurity when applied at the individual level. It improves understanding of the connections with food security across sectors, and the monitoring and evaluation of impacts of policies and programs on food security status.
Contribution to knowledge benefit (theory development):
It deepens understanding of determinants and consequences of individual or household food insecurity when used with other indicators.
Source: FAO 2014. http://www.fao.org/in-action/voices-of-the-hungry/background/en/ researchers measured criteria validity of the tool, results showed that despite the diversity in the global population, food insecurity was associated with commonly cited determinants and consequences of food security such as national income, health, and well-being (Jones 2017; Smith et al. 2017b ).
Contributions to this themed issue
While the articles in this special section showcase the application of the FIES in varied contexts and regions, they also shed new insights and research directions on global food security in three broad approaches. First, the Gallup World Poll, with the FIES that was administered to individuals across numerous countries in six continents, provides a rare opportunity to examine food security issues across scales; at global and national levels while taking into consideration individual-level variations. In the first article, Graham and colleagues (2019) identify vulnerable segments of populations that are compounded with low perception of life satisfaction and food insecurity, with a focus on gender disparities. Large-scale analyses regarding food security have enormous potential in identifying common patterns across diverse contexts and cultures, enabling regional studies to delve into specific policy drivers pertinent within each country.
Second, the special section has three articles that featured regional studies. In their article, De Sousa and colleagues (2019) identify growing trends of food insecurity among 18 Latin American countries from 2014 to 2017. The article finds individual perceptions of social support as one of the key factors associated with the experience of food insecurity in the region. Similarly, Sadiddin and colleagues' (2019) article examines the relationship between food insecurity and the international migration decision process of individuals residing in Sub-Saharan Africa. Their findings showed that kinship support from host countries was a key determinant of the desire, planning, and decision for international migration. In contrast, Omidvar and colleagues (2019) report in their article that insufficient state-level regulations and welfare support in relation to shelter affordability to be highly associated with food insecurity among individuals living in rich and politically stable countries within their study region. These regionallevel studies help identify pockets of society that are experiencing food insecurity, that likely would have been obscured by factors such as average rising income and regional political stability.
Lastly, one article in the special section uses individuallevel FIES data to examine the realities of food insecurity among a marginalized group. In their article, Park and colleagues (2019) reveal that among the elderly in 48 developed countries, their experience of food insecurity associates with variables such as perceived weak social support and conversely with household size. The research findings suggest that kinship and social support can play an important role in maintaining food security, especially among those who are marginalized in society. In addition, in reorganizing food systems governance, policy-makers may need to carefully consider the vulnerabilities of the isolated and marginalized.
Taken together, these five articles present in this special section showcase how food security is critically connected with social security. Not only are correlations between experiences of food security generalizable across countries, but nurturing existing social and kinship networks also has the potential to lift those who are vulnerable out of food insecurity.
Conclusions and future work
The importance of measuring food insecurity using crossculturally adequate measures has been the focus of several Your household ran out of food because of a lack of money or other resources?
Q7
You were hungry but did not eat because there was not enough money or other resources for food?
Q8
You went without eating for a whole day because of a lack of money or other resources?
Sources: Ballard et al. 2013; Hendriks 2015 Food security and the Food Insecurity Experience Scale (FIES): ensuring progress by 2030efforts across the world for almost 30 years. In different regions and settings, various versions of EBFSSs were applied to evaluate the impact of particular food security interventions in research and development projects, to assess the food security status at the national level, and to appraise nationwide anti-hunger programs. Additionally, studies were carried out to estimate the validity, reliability, and cross-cultural comparability of such indicators. As a result of multinational research initiatives and based on the successful application of these EBFSSs, mainly in developing countries but also in the United States and Canada, FAO developed the Food Insecurity Experience Scale as the leading indicator for the Voices of the Hungry project. In 2014 and for the successive period of five years, FIES was applied in over 140 countries through the Gallup World Poll, which turned into an incomparable opportunity to better assess its performance. In 2016, FAO published the report Methods for estimating comparable rates of food insecurity experienced by adults throughout the world, presenting the prevalence of experienced food insecurity at the individual level for 146 countries (FAO 2016b) . Additionally, in 2017 the prevalence of severe food insecurity was incorporated for the first time into the report on the State of Food Security and Nutrition in the World (FAO, IFAD, UNICEF, WFP, WHO 2017).
The development process of the FIES tool is ongoing. In February 2019, high level food security policy makers and academics from around the world convened at an expert meeting on the FIES to discuss the validity of this tool at the FAO Headquarters in Rome. Papers presented and discussions highlighted the theoretical framework underlying the instrument, and participants reviewed the cumulative evidence on its validity, as well as its policy relevance in line with the Sustainable Development Goal #2 (Zero Hunger). Through these steps, policymakers and academics acknowledged that at present, the FIES constitutes the only food insecurity measure at the household or individual level that provides the opportunity to generate internationally comparable, standard measures of food insecurity with details on levels of severity.
This special section on articles examining food insecurity used the FIES to provide robust empirical support for correlates of food insecurity and its relationship with different factors in a wide variety of contexts and settings worldwide. The diversity of evidence presented by authors recognises food security as a critical part of social security and highlights that progress in attaining food security would benefit from applying FIES to better understand food insecurity at different scales (individual, household, community, national, regional and global) . Authors revealed the role of nurturing existing social and kinship networks, as a protective factor for the vulnerable across countries. This special section also highlighted the multiple ways in which food insecurity affects different aspects of life similarly across the globe.
Furthermore, it provides society and decision makers with the means to generate ongoing data which has been noted as a prerequisite for improved governance. This crucial information will need to be incorporated into legislation, public policies and programs further enhancing governance around food security.
Through this special section the empirical contribution, usefulness, and suitability of the FIES has been well established. This aligns with plans to include this instrument in multipurpose household surveys that will allow global comparable assessments, as recommended in the US Agency for International Development (USAID) Demographic and Health Survey forum (USAID 2019). This recommendation has been endorsed by the WHO-UNICEF Technical Expert Advisory Group on Nutrition Monitoring. Thus, it is expected that FIES will continue to expand its presence globally as it is incorporated into additional international and national population surveys.
There is a need for continual validation of the tool across nations to bring about a larger discussion in understanding its strength and limitations in cross-cultural and cross-national settings. Moreover, the FIES indicator -with the prevalence of undernutrition indicator -are part of the Sustainable Development Goal framework and will be used to measure target 2.1 as part of the 2030 agenda for sustainable development (Pérez-Escamilla 2017).
In conclusion, the aim of this special section was to advance our understanding of food security, first by showcasing the methodological advances provided by the FIES that incorporate direct experiences of the food insecure, and to conduct unprecedented global and regional level studies focused on the understudied access dimension of food security. Second, we present manuscripts from global and diverse geographic contexts to enhance current understanding of the ongoing changes to food security conditions across the globe. We highlight food security as a critical part of social security. This suggests that efforts around nurturing existing social and kinship networks can serve as a buffer against food insecurity when compounded with uncertainties such as climate change. Collectively, this special section demonstrates the robustness of the FIES and its importance for monitoring and evaluating advances towards internationally agreed milestones in the fight against food insecurity.
